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MADS-i^>:i# ^^^>^ SlJ^l-^ ^H^T^iJ: 1^ ^'l^fl^^ 

# ^ MADS-i^>^ o] ^ ^ ^ f>l 85% o] 

^T]fl ^ ^^1- ^^-g- -n-^^>. ^^^1 -n-^^>l- ^^.^^1-^ ^^^^tl, ^7] 

:£ 19 
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^T]fl ^ ^7.} T^T^ ^^-g- -^^^HFruit and seed devel opmeni; regulating gene} 
1^ MADS-«>:^ ^ K-:£T]1loi# S^ei-^ ^1]"^>^ MdMADS14 

7.\s] ^7] ^ ol^^E] ^^H]^ oi-njij^Ai- M-Ei-yi ^ojtq-. 

2^ MADS-«>:i ^ K-:£T]floi# S^^l-^ Sl]"^>^ MdMADSie 

7\S] ^7] ^ ol^^El ^^S]^ ol-DliL-L> M-^yi 

:£ 3^ MdMADS14 ^^7\S} MdMADS16 ^^^^ oj-Dlv^ ^Hl^ 

4^ MdMADS14 ^^7\S} MdMADS16 ^^H]^ o1-d1l_a> a]<^^ 

MADS-i^>^ (phylogene-tic tree) # #nfl 

M-^yi ^o]!^. 

5^ MdMADS14 ^ MdMADSie ^^^7.\2] 7] ^ ^ ^ufli^^Ti^ i^i^^l^ 

yl^^^*]- ^^1^> PGR ^^oli^. 

A: Al-Hl- olo] PGR B: ^>Iif <>| el PGR ^2]-. 

C: Al-iz} ^^-^ PGR D: o]^<^viW9] PGR 

E: ^^^^Jfl^ PGR ^2}, 
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F: PGR lil^-i-oll^H^ (melting curve analysis) # ^ 

G: A i^T^l E-e] 7]^^^ MdMADS14 -n-^^>^ ^ ^1 ^ ^ ^"i" 

H: ZL'S^B. A U\7.] ES] 7]$^^ MdMADS16 -n-^^>^ 7]^ ^ i^^i^ 

6^ MdMADS14 -^^1^1- ^ MdMADSie -n-^^>^ 7] ^ ^ ^ufli^^Ti^ 

7^ Al-H} ^7]^ ^ ^^fl ^^cHl^H MdMADSie ^^7.\2] mRNA 'y^-y- 

# ^^^1 ^^^^ (in situ hybridization) «o^^ # #ofl ^^t> ^^foji:^. 
A: 5l-7l^^^^ol Aj^s^oi^ nflo^ 

B: n^7]m 7>;^lJl SiJl $71 ^5^7> <^ Al^>Sg#Tifl°l el ^ - ^ 

C: $7l^°1 ^Sl-71- ^*3^JZ 

8^ ^^^^loil ;^fl^tJ- pMdMADsi4 #ei-^i]iH7i- ^^^1-71 

^^^s^^^ljo^ 711^ DNA# tfl^>^^ NPTH PCR^ ^^^> ^^oli^. 

2^11 ^ 1 : yl ^ ^ ^ fl-^fl , 

eflo] 2: MdMADS14 -^^^1" ^^11 ^^^^n] , 

2^11 o] 3: MdMADS14 i_ 

eflo] 4: MdMADS14 ^^^\ ^^'^ ^^^^^ 2, 
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Sljol 5: MdMADS14 -n-^^> ^^^^n] 3. 

:£ 9a Lfl;^l 9c^ MdMADsi4 ^A^^^^n]^ S.^^ 

9b^ ^^^^ ^4^^ ^i-^oi^j^. 9c^ ^.5] 

10- ^ MdMADS14 -n-^^># ^^^^1^ ^A^^^M 1^ ^l^^^^l-^fl^l ^ A]- 

11- ^ ^^ol ^l^^^^^^^l^ll yl^fl ^f>|^, MdMADS14 -n-^^># ^^^^^1^ 



o 



:£ 13^ MdMADS14 ^^^7}7\ ^"^^^ 1 ^ ^ 

14^ MdMADS14 ^^^7}7\ ^"^^^ ^^^^^n] 2S} B]^A^^^^^]^ ^^fl «1 

15^ MdMADS14 ^^^7}7\ ^"Q^^ 3^ Uj^^^^^^H^ ^^^^^1 

16-^ MdMADS14 ^^7}7\ ^"^^^ ^^^^^^1 3^ TM29 ^^7\7\ ^^il^ ^ 
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17-^ MdMADS14 -^^^1-71- 3Zfi^i-^sj ^^^S^^fl 30]] A\ TM29 -n-^^l"^ 

yjia ^^tl RT-PCR ^7]"^^ M^^^]^. 
^ IQ^ MdMADSie ^^^\^ ^^il^l^ ^A^^^M^ S 

:£ 19^ MdMADSie ^^^^ MdMADS14 -n-^^P> 

:£ 20^ MdMADSie ^^7\7\ ^^^^ MdMADS14 -n-^^P> 

^ ^^^^l^^l 271- ^^^^o] ^^^^ ^Sl-S]^ ^^fl^^^ 3l7] , %y\ ^ ^7151 

^^^o] M-^Lfl^ ^l-^oli^. 

<36> ^ ^^fl ^ -^^^Hl ^-^^ ^^^1^^^^ 

<37> Al-.o^ $^>^. ol^tH;^ 01 0^0^ o]^^ S]-71 ^ 

T^i-T^-ofl Hlcfl ^^slc^ o] iq-^ollA^ Z> 71 ^^-g oil €-2.*]- -^^-^>^^ A, B, C 
°1 >11 71-^1 ^^^^1-. -^^^> 
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^ -^^^1-^ ^^^^ ^^^Ml ^1^. 

"^M, ^fl *>M-^1- ^^il^> -^S^l^S ^^ol ^o^^l-^ S^l^ol y]^^^ 

Angenen-t et a/.. Plant Cell, 1995, 7: 1569-1582). 

<38> MADS-i^>^ MADS-«>:iS]-JZ ^H^-^^ JS.^^ ^ # ^>^1 ^ ^^^l-^^l" 

(transcription factor) # S^^>^ 307fl uflT^l 3 o] o>nliL^ ^H^^ n^^^^ 

Arabidopsis thai iaaa)<A^\ MADS-«>:±: -n-^^>^ APETALAl{kY\) ^ 

APETALA£{kP2)^ -^^-^>^ 11^ SiJZ. APETALA ik?3) S} PISTILL{PI)~ B^ 

-n-^^K a^lJi ^6i4#6'Z/5(AG) -^^^1"^ -^-^^1"^ ^^^^^ Si (GttI n t e r 

Theissen et al.. Plant Molecular Biology, 2000, 42: 115-149). a^JZ, floral 
binding pro te in ZiFBFl) . 
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floral binding proteinll{VWll)^ ajj^^q oj-oll^H ^^"^A] 

(cosuppression) ^>-g-oll ^ sfl Bfl^ ^"^oW "^^^^ -n-^^l"^ ll^^^^^H ^fl#^l 

^^7.}^ ^^^Sii^(G. C. Angenent et al.. Plant Cell, 1995. 7: 1569-1582). 
<39> ^liF^^^ MADS-«>:^: ^^A^} ^T^fl^^^oll D] ^1 ^ ^ ^l^ol] cfl^V 7]^ ^^-^ t^j 

^tl" ^^?]- ^ufl^^ ^ ^Bfloll^*,-] T^^S]^ 

MADS-«>:i -n-^^>#ol ^^^^ olu^-. :^*> . o] cH] NOg-oll ^ efl 

i^Vii:o11:£ ^o^^l-^ MADS-^>r^: ^^A^} 3X^^ JS-JI^ ^\ Sitq- (Hanma 
Zhang ez^ a/. Science, 1998, 279: 407-409) . 

f>\c^ V\A i3fl ^^oll . ol2-i?> S-ol 5il 

j7 ^^slcH Al^>sl^i:il. o]^^ $^oii o^E,^ 7\7:\ efl:«-*>^. sl-*>^ i^S]^^ 

°]5fl ^c>|id:i:^^. ^^o] ^olL+ig <^^^l^(egg cell)^ ufl (embro) 7> J7 ^^(plolar 
nuclei)-^ «fl ^ (endosperm) , Bfl^(ovule)^ ^ (seed) ^ ^^"^"^1^. ^>^^ 

(ovary) oil A^:^ ^^7\ ^o^q-^til ^S]- ^ ^5^>, ^"1 ^> i^S]^^ ^^^1 

-Slefl ^l-^oje]^^ ^^?> ^^^^ 1^1^6^1-711 ^t:^-. a^-ii-t #oil^ ^>^-£l- ^^ol 

^ ol-qel- Sl-^ (receptacle) 12]- ^ ?1 ^^7]- ^o^^}^ ^-x-^l" S^l^tll 

o\9\ y^o\ T^l-Hj- oli]o] -^^ol ^711^1- J7 3X^ (Pseudocarpic fruit) ^tJi 

fVtq-. ^>if,>oi A^^>^ i^si-eflx-i 11}^^ s]^ y 
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^^^1-^ ^# 1^5^^^^ (Par then o carp) oje]- ^j- J7 . o] ^ ^^V^^ "i}^^ 

^ (Sexocarp)ole]- ^>l^. i^}^^^^ o] o^o] ;^>wJ-ol ^^^^i^^ >| uK^>^^ , 

5Xl-OloH#), Sl^tll ^^O] <aolL+;^l oj-o. ^^o^ ^j^Vo^ <^ ^ 

^-^(^ 71-^1 y-^iif ^ i3fl7> -^-y- (abortion)^ ^^o> 

, Hi ^1) oil ^ol\+ut. 

<41> ^ "S^^ ojcrfl^ 7fl 

#^1-(GM ^o]?]^^^^ ^ ^^*>SJi:+. 

<43> ^ ^^^^ ^^fl ^ %A -n-^^h ^1-^1 -n-^^l-# Sf]-^>^ 

Till El, ^>7i ^^^Ei# >Hi^, ^1^71 >Hia# 

«fl°o^ ^J-^^^ 7ll^5l-Al7l ^11^^^ ^Dll^l^^ ^ #^1-^^^ 
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^il^ll ^^^ill- ^il^^l-^ ^ojcq-. 

ISO I O ~1 O J 

<47> :^*>, ^ ^^^^ ^7] ^^^^ ^^Bfl^o^ ^J-^-^^ ^fl^Sl-^l^i ^il 

^^fl^^ ^ #^>^^ *^^11-§- ^^-§- '^^^^ 
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^o]^ 85% ojAVo^ o^Blv^V ^^^>^ -^^^^l-S 

<52> ^ ^^^^ ^1^11^^ -^^^1-^ 'MdMADSi4" -^^1^1- 

^ ^^S]n^, Al^Hl:^ 2^ 7]7W^^ 'MdMADSie' -^^^>^ 

^^^1^. ^^^1 MdMADSie -^^^1-^ MdMADS14 90% i^7] QQ%S] 

^ -^^^1-^ y>^^^W. :^?>, ^^^1 MdMADSie 01-^1^-^1-1^- MdMADS14 o>DlL->y- 
^ 84% ol^Voi ^>^^^ ^>^tl-. 

<53> MdMADS14 ^^^^i^Ji^> ^^^^ ^ Sl-^^ , 

^^?> ^l^oll i:il6;ll>fH^ 1I^^U> ^i^(C.G. van der Linden et a/.. Journal of 

Experimental Botany, 2002, 53: 1025-1036). , ^ ^^-^ ^ MdMADSlG ^ 

4^^^ yl^^l-^ H^a^oll ^l-ol^l- ^^fl^^^^ MdMADS14 

7.\9\ ul^^>o^ 90% ufl^l 99%°^ ^1-^1^ M-^i^^ ^^1} ^^l^H 

^olt+. ^ 2o\] y>-£l- ^ol MdMADSie -^^-^> 242711-21 ol-Dli^A]-^^ 

^ cffl^ (open reading frame. ORF) # ^^^1"^ -n-^^># ^>^1 Si^H 

y\ ^fl^^ 5fl^ ^l^^l-^ MdMADsi4 -^^^1-^ ^SJji, MdMADsie -^^^i-:^ 

ol-nli^ ^^o\] MADS-i^>^ y\nJL 3X3X^ . ^ -^^^1"^ 

ol-nliL^ ^1"^^-^ 88.4%olJ7, MADS-«>:±: ^^-^l ^ -n-^^>^ ^^^^^ 98.3% 

olJi, MADS-i^>:i ^^oll^l^ ^^^^ 85% olAVol^U^C^ 3). 
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<54> ^7] MdMADS14 -^^^1" MdMADSlG ^^7.\9] UAHS-'^^i ^ o]S]9] «- 

^^^1^^^ ^il^l^^^l^ ^SJ^l^^V. ^^^m^S ^l-^l -^^^1-^ ^^711 
^ Sil^. MdMADSie -n-^^>^ ^ MdMADS14 -n-^^>^ MADS-i^>^ ^H^^ 

^ o\n]}^^ ^^^\7} ^ -^^^m ^^?]- ^ 

<55> ^ y>^^?> ^^l^^l^^l^l^ MdMADS14 -n-^^> MdMADSlG -n-^^>l- ^ 

Z> SDl-:£ofl ^^^SJ- Al^ A>7l °.^^l-7> o]^^ *>^^1 a-ol^^^tq-. ^ ^ 

2f . MdMADS14 ^^il^l^ ^ ^fl^^loll^^ ^^fl7> "^"^^T] g> 

^ i^i^. :£f>, MdMADS14 -n-^^>l- ^#^-^1^ ^^^#^11^ S. 

q-El-U^til, ojEl TO ^^lT:fl ol-M^ Tl ^11 i:fl oil ^>^^ f>l 

^ ^o]- ^^o] ^> ^ SJSJT^. ol^-itl TJl^ol :iol- MdMADS14 
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MdMADSie oil ^^^S^aI^c^. MdMADSie -^^^1-^ 

^ ^ ^ S^^fl oil ^ 18011 B\9} ^Vo] MdMADS14-^^^l-^ 

ol# MdMADS14 -^-^^l-M" MdMADS16 -^-^^1" 

^T]fl7l- ^e]7^1 o>## # ^ SJSJi=+. :^^>, MdMADSie ^^^^^1^ 

^#^^lollA^^ 271-^1^ S^^ol ol^ MdMADS14 

A] si ul-^ ^>ol MdMADS16-^^;^l-# ^fi^^Al^l ^^^ll-^H^ MdMADS14 

# ZZfT^^X]?] ^^^Sl-^:]1 1011^1^1- ^ol ^Dfl :f^^ol ^o|^l^ hVt^ #^1-71- ^Dfl o} 

MdMADsie ^^^^ ^#^iloiiA^:£ 20011 b}s} ^oi $«>^ 

o] i?]-^^^ ^^>^ # ^ SiS^Jl, ol^1t> S^^^ MdMADS14 -^^^1-1- 2f 

i^v^Xl?] ^-^^Sl^^il 2-21 ^^le>^ ^o]^jz\. 

^"^M , ^ "U^^ ^^l^lll- #5fl MdMADS14 -n-^^>^ MdMADSlG -n-^^>^ ^fl-r- 

^ol^l-^ ^ ^ ^Sl->| , i^^oilA-1 X1-IZ}^:«-E-1 ^El^> MdMADS14 

MdMADSie -n-^^l"^ ^l^^l MADS -^^^Hl^H 11^^ ^l^oll^^^ 

^ ^^fl^^^ m ^^?> 7l^# ^ Si 
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<59> ^ ^^^^ T^^«3lEloll it]"^^ -^^^1-^ MADS-^>^# ^^^1-^ ^ 

MADS-«>:i o]S]2] ^:^o\]A^ ^o]^ 85% o]-^2] o1-d1:la> 

<60> ^^^^Pl ^ofl A>-g-5]^ liJlt]^^ ^^1!^^^ ^# ^^^?>-g- ^ 

^HjlE^olT^ c>|;l ^o]^ j^Hj^^M, ^ ^^^^l^H^ MdMADS14 -n-^^>l- ^^^^Pl ^ 

^^^#-§- PGA1530 1331 tj-l- ;^il^*>i:+. pGA1530 35S ^^Stj-Sf 

T7 t]nluilolEi# 7>7.lJl Si-^D^ -^j^ -n-^^>^ NPT IT {neomycin phosphotransferase) 
-n-^^l-# ^>^lJi Sif>l ?>L+a>ol^ (Stanton B. Gelvin et al. 

Plant molecular Bio logy Manual , 1988, A3: 1-19) . 

<6i> ^ ^^^oii^^^ MdMADsie -n-^^>l- ^t]^ ^^^?^-§- 

pCAMBIA 2301 pCAMBIA 2301 ^^t]^ 35S H^S^IV]- mS{nopallne 

synthase) d] vi] o] tjl- 7l-^lJi ^^n^ -^-^^1"^ NPT H {neomycin 

phosphotransferase) ^^^\^ 7>^1 Jl Si^H 7l-ul-D>olAl ^i*>>^# ^iTll . 
<62> ^ ^^^^ y>^^^> ^^l^l^l^H^ MdMADS14 -n-^^># pGA1530 ^^tjoll ^ wj-%T= 

^ ^«,>*>^^ ^^^t> ^^^Ell- ^il^^l-Jl, oil- ^^^^ ■pMdMADS14" ^ 
■pMdMADS14-R'e1- ^^^j-^JZ. MdMADSlG pCAMBIA 2301 ^^^^o]] ^^J^^J" 

^^^?> Z>Z1- 'pMdMADSie' ^ ' pMdMADS16-R ' o] 
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<64> ^ ^^^^ ^ti7i- Mm- ^11^^ ^fls^l- ^11^31 ^ si^^> 

^-n-^, ^^^^fl (protoplast) , (leaf section) ^ ^^H-i (cal lus) # S^^^l^ 

m^iffltl^ #S^o11^Bfl ^e]^ ^'"^ . ^^H^^^^llol^ (electroporation) . oj-^^ 
ii>t|le]-g- (Agrobacterium) oil ^ dfl Tifl^fl:^]^ -^i^ ^ oj ^j- (particle bombardment) 

2f ^^><=^ ^^l^oll :£Ol^ ^ olrq-. ^ ^^S] Ul-^-^fV ^ 

oj-a^^l-tilSl-g-^^^ o>a^^^tile]^ ^TJHsq-Ajoi]^ LBA4404 (Hoekema, A. et aL, 
1983, Nature, 303, 179-181) # Al-g-^>^i:+. ^ pMdMADS14-il- 
pMdMADSie ^^^T^tll- ^A^A ol-a^^l^tile]-g-# ^il^^>Jl, pMdMADS14-£]- 

pMdMADSie ^^^T331t]l- :£^t> Zl-Z> ' agrobacterium tumefaciens 

LBA4404/pMdMADS14' ^ 'agrobacterium tumefaciens LBA4404/pMdMADS16 ' o] ^ ^ ^j- 

^^o^ , oi# zvzi- 2004id i€ 30<^^>^ *>^^5^^^^°!^€ 

i=+(^^^J:: pMdMADS14; KCTC 10588BP, pMdMADSlG: KCTC 10589BP) . 



<65> 



ol 



^ ^^^^ ^^11 



T3Z 

. 1 - 



1=1 

. 1 - 



T r 



1^ 



T31 31- 



1-^: «fl^, Jl^, ^^1, -£T]> 
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Timiel-, ?>Liloi>j3, ^s]-, iifl^>, #^2} sl-oi^E^-^, tllHl-^ 

:£oi ^o] j:^^ b\^^^\jz\. ^ 1^^^ Ul-^^t> ^^loll^l-^H^ pMdMADS14 

pMdMADsie ^^^^tii- :£^t> ol-3S^i^tils]^# zi-z> umsni-j^^l 

<66> ;^^>, ^ ^^^^ «J"^-^^ ^fl^Sl-A]^ ^il^^^ ^T]fl 

^ #^1-^^ ^^-§- ^>^il-§- ^^^l?" 

^ol ^^^S}- ^^^^1 ^il^ ^*3*>^ ^ol ym^^W. ^ ^^^^ 

7^1 (regeneration medium: MS, lAA 1 y M , o]-^ 10 yM, ^^3.^^ 3%, 
(cefotaxime) 350 mz/ & , 7}^^}'^]^ 50 mg/jfi . 0.7% op}) ^ ^^^f>l ^1 «fl 'y^^>S 
1^. ^1-^ ^^^l^H ^S.^ ^^1- l^^l -n-:^ Ufl^l (rooting 

medium: 1/2 MS. lAA 1 yM. 3% ^3.^3, ?>i4Dl-ol>y 50 m&/ & . 0.7% opH^Hl^H T 
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-n-:£^>^>H ^^^1-^1^. ^^^i^^^i ^ 

^o] T^el-T^Aj ^flSIJ] A]- (necrosis) 7]- ^o^l^^ti] ^l^l-c^ ^3l~ 

vfls^T^^H ^^>^ ^^>*>^i^. ^s]7> ^Sl-Ilf^# 

i^Ei-ufl^ m^^^ sT]>s# -^^m ^ sisii^. ^^7ivf M- 

^ZL"^:^, 1-211^^, siltflM^el-oi^el^^^ ^|-^^>-.^; ^^s} 

<69> ^ ^ 

<70> 1) ^ufl ^ -n-^^>l- itJ-^l-^ ^^^^til- T^T^l : 
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<7i> 2) ^7] oj-^^iii-Bilel-g-oii :£oi^>^ 1^^711; 

<72> 3) ^7] o\-i^^^\^^ii}- -Ai^ ^^afl°J^>o^ ^i-^l -Hlil- 

<73> 4) ^7] m^^s^^ Mm- ^^1^1- ^^yfl'y^^i-o^ ^fl^s^^>^ ^ij-^>^ ^ 

<74> ^^]^ sJfH^H. 1^ ^^fl ^ #^1- -n-^^>^ 

MADS-«>:^:# ^^^>^ Sf]"^!"^ v^^i^i:!: 1^ 7]7^^^ 

:^oi :^ol ul-^^^>u|. ^7] i^+Tll 1^ ^^^t]^ ^^^^ ^§ ^^^?l--§- 
tjoji^ o]^ ^ol€- ^^ch^l-M", MdMADS14 -n-^^>l- ^'U^\7] ^E]^ ^# 

S^-g- PGA1530 , MdMADSie -n-^^l"!- ^^^^Pl ^ ^t]^ # ^^^?>-g- 

pCAMBIA 2301 ^tj-l- ^l-g-^>^ ^ o] u>^^ ^l-i:^- . 

:^Ti11iI]-Aloll^ LBA4404 (Hoekema, A. et aJ.. 1983. Nature. 303. 179-181)-!- -^l-i-^}^ 
^o] ul-^^^>i::|-. MdMADS14 ^^7} ^ MdMADSlG -^^^^l" ^A^^ ^^^^>^ ^t-i 
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# o>Zi^^^t|le]-g-^ Zl-ZV ' agrobacterium tumefaciens 

LBA4404/pMdMADS14' J: :KCTC 10588BP) ^ 'agrobacterium tumefaciens 

LBA4404/pMdMADS16' J: :KCTC 10589BP) ^1 ^ o] i::^ ^ u>^^ e>t:^ . 

<76> ^7] 1^^711 soil S^o]A\^ ^# ^^fl ^^^>^ 

^^oK ""^^n, ^A^, ^^ ^>-^, y>i-+i-+^ ^1^-^ 57f-.-; ^>Di , 

^^^^t] ^^^^ ^o] Hj-^^^l-r^-. 



^ ^ y]^^^ o^5-i 7>^1 ^11^^^ -f-o^^ ^ si^til, ^-T-ofl^ i# A>-g- 
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^^^ii. ^^Mi. ^-g-^ii, s]^^ii ^^^^ii 

^^^^^] #13, ^-<1>^^ (Calcium carbonate), ^3^^ 

(Sucrose) ^J^^^rh (Lactose) , ^H^-Ej s.^ >M c>| ^^ijslu^ t+^^> 

H^^^^S]-!- (Propylene glycol). #S^o11^Bfl ^ej-g-, 
^ (witepsol) . I]>3^#. Hxl (tween) 61. . '^^^^] . ^ 

oil *>^^^ o>l^l^. 
<81><^Alofl l> A>5l^^«-Ei MADS ^^^^^ ^^"^ ^ ol^ ^^1 
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<82> ^T]fl ^7]9] X[l!\{MaJus domestica Borkh vs Fuji) ^1^^ ^1" 

^il^^ cDNA el-olH^-i^ (SUNG. S.K. a/, Mol. cells, 1998, 8: 565-577)-!- in 
vivo excision (stratagene , USA, Catalog #200450) ofl cDNA# ^S^^j-o^ 

cDNA #(pool)# ;^^l^>^l-^i::^. ^7lA|^ tflo]^ Tafloj^oi GenBank(NIH, USA) 

oil MADS -n-^^>## ^^^> ^ ^^^1 -n-^^>^l^H 7>^^ o] ^ 7] ^ 

ol-g-e>j7, ^^t> cDNA ## ^^^^ ^l-o^ degenerate PCR# 

<83> PGR «>-g--2] ^-^^ 100 ng-e] cDNA , 10 y M-S] H^ol^l, 20 mM 

Tris-HCl (pH8.4) , 50 mM KCl , 1.5 mM MgClg. 0.2 mM dNTP's, 2.5 unit-S] 
■^&|l>|S^7ll {Thermus aguaticus DNA polymerase) (TaKaRa, Japan) ^'^l" ^1" ^ i-^" - 

^9] <^Ty\ (Perkin Elemer) 9600# Aj-g-^l-o^ QA°Co\]^ 
(denaturation) JZ , ^^3^^ HSl-olT>| ^*l-it>-g- (anneal ing) ^ ^ol^^^^>-§- 
(extension)# 94°C /30^ , GO'C/l^, 72°C/l^^ 1 -^<l-ol ^ (cycl e) # ^*3?> ^, 

o\o\A\ ^'dJ[o\u\ 50*'c7?l-;^l 1^3:711 ^c^ pcr# 

touch down PCR# ^>^1=+. , Dj-T,] t^V 50''C ^E+tHoHaH^ 10 ^l-ol^# ^^J^j-^JZ, 

(elongation) # 72°C/5^^ ^ #^ ^1^1^. ^1 ^ ^^S. 

^ ^^^>## lOtifl S]^ (dilution) el-o^ , l^A] A^^HIJ: 5^ 71^11^^ ^«J"%^^ 

degenerate H^I-oltH^ ^^]^t:\JL, o] ^ T^lT^lofl^l A>-§-t> ^H^^^lj: 4^ ^l^fl^^ ^ 
degenerate HSl-oju^i)- ^7?\] t^-A] degenerate PCR# n^^J ^>^c|(nested 
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degenerate PGR). ^7] ^^t> ^-3- ^^^^ 94°Co11 

M ^ (denaturation) Jl , H^oltfj ^tJ^^V-g" (anneal ing) ^ 

^o] o^-^>u>-g- (extension) # 94°C /30^ . 60°C /l^ . 72°C/l^^ 1 ^>ol^ (cycle) 

# ^^3^1-^ El^ju^^ (touch down) PCR# ^1-S|i^. , ^>^1 50°C 10 

^T^t (elongation) # 72°C/5^^> ^j-o^ ^ #^ 

PGR ^>## pGEM-T Easy ^^t] (Pr omega, USA) ofl -g-^^ 

^> 4: T7 ^e^^olDl^ SP6 ^e]-olDl§ ol-g-^>o^ -.^AV^o^ ^Al-e>^T:+. 

<84> ^A>^ 687 bp^ ^^l^H^^ ^1"^^ (blast, NGBI , USA) # ol-§-^l- 

^ 7^ ^l^fls]^ HSl-olT>|§ ^il^V^l-o^ A>7l 7l#^> ^^tl- PGR ^^^^ 

94°Co11y«H 3^11 ^i^^^l^ ^ . HSl-olT>| ^^v, ^0]°!^^ ^^^^ 94''C 

/30^, 60°C/1^, 72°C/1^^> 35 ^>ol -g- (cycle) # ^^J^j-^^Ti^ 72°C/5 
*l-o^ ^ #^izf^# Al^ct. Al-g-sl ^S^olD^^ pBluescriptSK(-) 

(Stratagene. USA) -2^ ;^ilt> J:^# itJ"^}^ 7]]^^^JL. "^^^1} 

PGR ^iH-i-^^ 450bp^ ^^^>§# ^# ^ SlSi-^^ ol pGEM-T 
Easy «JlEloll ^^^t> 4^ T7 H^ol^l^ SP6 ^^01^11- ol-g-^>o^ ^^^>#^ ^ ?1 
^# ^Al-e>^C^-. ^Al-sj ^7lXH^# ^^ (blast, NGBI. USA) # o] 

-g-^l-o^ ^^?> o] PGR ##>L>^^ 687 bp -^^^1-^ 5^1^+ ^ 
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94°C/30^, 60°C/1^, 72°C/1^^> 35 -^^j-o] ^ (cycle) # 72 

°C/5^^ ^>o^ ^ ^1^1^. a 910 bp-Si ^# 

^ SiSJi^. ^^7] ^^-L>## pGEM-T Easy ^^^o\] ^^^^ 41, Escherichia co I i ^ 
XLl-Blue MRF'oll ^olej-o^ ^el-^n];^!- ^S]^>^ct. 

o>niiL>y- ^H^o] -^^^K :£ i^n- 2011 ^a\^ 2711 ^ 

^7.\2] ^7lAl^# ^Sil^ (full-length sequence). 

<86> m ^1}}, M"^^^ 1^ 7l^fl5]^ 
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o] MegAlign (DNAstar Inc.. USA) # ol-§-^l-o^ ^^-i^W ^J^^ (Clustal method) ^ 

SiSii^. 1^1 y]-^ ^^ol ^H^^^i:!: ^l^fls]^ -^^^1-^ 2427W^ o\u]}^ 

^S.^ n^^^ ^fl^d" crfl^ ^^1- (open reading frame, ORF) # S^^>^ ^7l^H^# 

S;l(>| ■MdMADS14" el- ^^^1-^1^. 2o\] ^^]^ ^Vo] MdMADS16 -^-^^1" 242 

711-2] ol-nlv^^^ ^fl^'" 5fl^ (open reading frame, ORF) # S^^]-^ 

^7lXl^# 7\7]JL ^o] A>7l 7fl«J- nfl^ MdMADS14 -^^-^>^ 3.7]7\ ^> 

olcHl Al^HjJ: 2^ ?l^fl^^ -^^^1-1- 'MdMADSlG' olel- ^^ej-^r}. 

<87> MdMADS14Vf MdMADSlG -^^^1"^ 2427fl o>nli^>Jl M"^^ ^^^^ 88.4%olJ7, 

MADS-«>:i ^ -n-^^>^ ^^"^^^ 98.3% olji , MADS-«>^ ^il^?> 

oIl^H^ ^^^^ 85% olA>ol^ut(:£ 3). ol ^H^o^ -^A>^ol ^# 

Ttfl^ofl MdMADS14 ^ MdMADSlG -n-^^l"^ o>T]l:bi^> -n-^^l"^ 
MADS-«>:^: oli]ollAl^ ^1"^^^^ f>1 ^ o> ^ o]7^^r\. 

MdMADS14 ^^^}^ MdMADSlG -n-^^l"^ >l ^ ^"^^-^ ^ (member) 

o]7^7]jL, ^ AO]] ^^]^ ^o] MADS-i^>^ ^^7\S}£] 7^1 (phyl ogenet i c 
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<88><^Alofl 2> PGR ^ RT-PCR# ol^*> MdMADS14 -n-^^l^^ ^1 ^ ^ ^ 

<89> MdMADS14 ^ MdMADSlG -^-^^l"-^ T^+'^'tP ^1 ^ ^ '^'^ ^^1^ 

^^\^ ^X\y}{Teal time) PGR ^ RT-PCT# oliifl A>-g- 

f>1^ ^^*> ^ 7 i^^l 8^0] ^ly- o|el 

S5 ^ ^-3- (reverse transcription-polymerase chain reaction, 'RT-PCR'o] 
5+ m €^l^> PCRofl A>-g-*>^lz}. 

<90> <2-l> ^^1^ PGR 

<91> PCR^ SYBR green A] of (Appl i ed Bi osystems , USA) # A>-g-^l- 

y\ ^^t> ^#?> ^^^1 RNAl- 2 wg# >^>-§-^l-o1 ^^7^-7}^ cDNA ## 

^ . ^^1^ PGR % UlS-o]^ ^^^^ojq- H^ol^l i:+olT>| (primer dimmer) 7]- 

MdMADS14 HS^-ojthl (AI^hI:^ 10^^ ?l^fl^^ ^^0^%^ HS^-oli>| ^ Aj^H]:^ 

11^^ ^l^fl^^ HSl-olT>|)^ 50 nM/300 nM (^ ^E^-o] t>| 
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Hs}oiDi)oflx-l ^^s] i^jz, MdMADSie #^-g- Hsl-oiT>| (x-l^Hi:^: 12^ 7] 



o ^ 



900 nM/900 nM ^>%> ^S^-o] i>| hj%> HSl-o] t>|) oI] a] 51^°] i^^TJ^ , vfl^ 

tfl^^ (internal control)^^ -*^>-§-f> (actin) HS^-o] i>| (A| ^ 14^ ^l^fl^ 



^ ^^^^^ HHtolDl ^ Al^Hljs: 15^ ^l^flS]^ ^Sl-ol^)^ 900 

nM/900 nM(^«ol-%^ HS^-o] T>| ^^^0101)011^1 S^^S] «l-g-# . 

<92> Z> ^el-OlDl^ ^ ^>^Ol 120 bp 0]Vi\°] 3.7]^ ^^Slol^lTfl ^il ^> 



^l-o^ ^>-g- ^1^> i^^l ^^^> ^ Si:£^ ^^1^> PGR 



o o 



o 



Z> 7l^ ^ 1^1-^1^ ^^>-7>i^ cDNA ## (template) ^1" Jl , ^>7H1^-1 ^ 

51^ H&l-olli1# ^>-g-*l-o1 PGR «>-§-^^^ ^JZ 
50°ColUH 2^^ #^S]^^l?lJi. 95°Coll^^ 10^^ 

(denaturation) Al?l tJj-Al gS-CollAj 153l^ ^^^-^l^lJl, 60°Co1lAl 1^ ^ 

o> ^Sl-olT>|Vl- $^5} (hybridization annealing) ^l^li^A^ ol ^ 40S1 



w>^Ai?i iti-i- >L>## ^^^1-ji, 111! 2] ^>-§- T^+^m^ ^>#oii ^tj-^ ^ 



ATI 



^1^^^ ^^^M #^^>^^ 'y^^ ^^^>2li^. MdMADS14 -^^^1- ^ MdMADSie 

^ Lfl^ tfl^^o] ^Jl^^l 1^1-^ojoil yl^ll MdMADS14 -^^-^> ^ MdMADSlG -^^^Pl- ^nl- 
^^^slsi^7># ^^^l-ol ulja ^^^^ 



<93> ^ ^ , 
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SoWM ^A]^ B\3} ^o] MdMADS14 -n-^^l"^ ^ch^Ml ^^^^^1 ^1 

^ ^^?> ^^'^l^H^ ^^'y^ol ^ ^ SiSii^. MdMADSie ^^^7}^ o]^ 

^^oIlA-l 1^1-^5171 Al^>^l-o^ ^Bfl 1^1-^1^711771-^1 1^1-^ ^# # ^ SiSiJl, 

^ollA-1 B]^^ i^^^°J=ol ^ol-^# # ^ SiSii^. ^^>^^^, MdMADSie -^^-^>^ 
MdMADS14 -^^-X>:iut i^^^oj^ol ^^fl^^^ Bll-^ # ^ SiS^i^. ^>-§- ^5 

:^ol>^^ ^^^Pl ^el-o^ (melting curve analysis)# 

f> ^21-. y>-g- # ^5^^ MdMADS14-£l- MdMADSlG^ (melting 
temperature)!- ^l"^ ^>-g- ^J^^^^l 

<94> <2-2> RT-PCR ^ PGR 

<95> >y-7l ^A17> PGR ^^>o^ RT-PCR# ol-g-^l-ol 

^>-i- ^^^>#ol ^1^^^^ ^^1-^1-^ ^^^l-o^ a LflollA^ MdMADS14 

^^1-il- MdMADSie -^^^1-^ ^^1^1-^1^. RT-PCR w>-g-^ ^>7l ^^ofl 

^l-§-?]: ^ ^ ^^]'^ ^^l-^l-^ cDNA ## (template) ^>7l ^^Hl < 

2-l>ofl>fr| A>-§-^> MdMADS14 -n-^^>, MdMADSie ^^7\ ""^^ ^^^l^ ^"^oju]^ 

y\y\ RT-PCR# ^1-^1:+. :^^> . ^A^A^ ^>## o>7l-^:^:^^>o11 ^1 ^7l 

^ M-olH^ (Hybond N-^) . ZL^JZ, MdMADS14 -^^^K 

MdMADSie -n-^^1- -^^1^1-1- yl-ol^^ (biotin) S^ltl H^HS >ll^^?> 

^ 7lH (Southern-StarTM System, Applied biosystems, USA) # ol-§-^>o^ PGR ^1 

ig# €Al^>Sl^. 
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<96> 3 ^iz}^ ^ 6oWa\ b\S} ^Vo] MdMADS14 -^^^1"^ o]^ ^^'>WM ^ch^Ml 

MdMADSie -^^^1- S^ll^H ^^^S]7l Xl^>ei-o^ ^^*> ^^''o^ol ^^^> 

# ^ SiSii^. Zi^-iM-, MdMADS14 -n-^^>-^ ^^^o^oll yjefl MdMADSlG -n-^^> 

^iJ}^ ^^?> €^1- "^^l t]#Si^l^ 5^ ^^1^> PGR ^2}^ 

<97><^Alofl 3> ^^^1 ^^{/n situ hybridization) # MdMADSlG 

<98> ^1-^-2] ojfl ^^izf ^% i:fl^>^^ MdMADSlG -n-^^l"^ mRNA 

^T]fl (paraffin embedding) A] ?1 10 ^^1^ ^^S^- (probe) -£]- ^^S]- 

#^^1^1^. ^ ^^^^l^H ^^H^ MdMADSlG 

^ (DIG)^^ ^l-§-^l-^l^. H^H^ ^^l^H^^ MADS-«>:±: ^ 

?1-^1JZ MADS :£Ti1lol ^ K-:£Ti1lol^ ^^l^H^ol 

^Aj^l-o^uq-. a^-iM- o] MdMADSlG ^^A^ MdMADS14 ^^A^ 

^ 88%(88.1%) olA>ol7l ttfl^oll ^ S-oj-^oH cflgfl^^^ ^^^l" ^ 

S^^M", o^^^ 7o1lA^ :£Al^> B\9\ ^Vo] MdMADSlG Sj-^l ^ 
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MdMADSie -^^^1-^ Sl-71 ^ ^Tifl^ ^o^*> ^ 

<99><^Alofl 4> MdMADS14 ^^^7} ^^^^ ^^^1^ 

<100> >y-7l ^Alo^l ioll>| MdMADS14 -^^^1-1- S?]"^>^ DNA^^# 

Pstl ^ N/ndmS. ^^"^ tq-w. ^^?> J:^^ pBluescriptSK (-) 

(S-tratagene, USA) ofl ^^^^> , ^^^^-g- ^fl^^^ ^t]^ o] § r\X\ Xba I ^ C/a 
I ^1^+^ ^^^?>-g- ^tjo] PGA1530 i^tjoll 

^1-^1^. -n-^^> ^^il-g- ^fl^tJ- MdMADS14 

^^t}^ 7Jf\^^ pBluescriptSK (-) Xda I ^ N/ndm^ ^^'^ . ^ 

J:^^ ^1^3:^ ^^^?>-§- ^tiy PGA1530 i^lEioll ^«J-*>^^ ^1" 

^tq-. ^^^#-8- pGA1530 ^t-i^ 35S H^S-tji)- T7 t] □] Li] o] t] # 7\7]JL oi 

-n-^^>^ NPT E {neomyc i n phosphotransf erase) ^>^lJl ^f>l 

^l-o]^ {Plant molecular Biology Manual, 1988, A3:l-19). oj^ 

Til ^il^>^ MdMADS147l- ^'"^^ ^fl^t]" ' pMdMADS14 ' e]- ^ ^ ^> 

^Jl, MdMADS147> ^«c!"%l=^^ ' pMdMADS14-R ' o] e]- ^ ^ ^> 

^tq-. ^S^Jl oj-^^TJl-tlle^^ ^nIliZl-Aloll^ LBA4404 (Hoekema, A. et al., 1983, 
Nature, 303, 179-181) ol] ^j-i^nj-o] >y uflT^loflvH ^7] ^fl^tJ" #Sl-:iDl:B 

pMdMADS14 ^ pMdMADS14-Rol ^'^'^ ^^^^>^1=+. ^^^^ pMdMADS14 

oil 2004id l€ 30^;^]-^ 7l^el-^i:-|- :KCTC 10588BP) 
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<ioi> pMdMADS14 ^^7.\7\ ^S^^ ^A^^^ ^11^^^>^1 nlM:£i]>Sl- 

ol-i-^l-^i^. ^^>f^ nm:£T]>SS] 70% oIlBl-^oll 1 

^ "i^^^ St^KH ^ 2%-5] NaOCl (Sodium hypochl or i de) ol] 15^^> ^ 

^l^l-o^ ^^n^^ 7^K^1 ojAV ^11^^>^ct. aS]j7, #^1- ufl^l 

(1/2 MS. 3% ^3.^3. 0.8% o>7»oll ^1 4>t} ^. 14^ ^ol] T^^op]- A] ^>S] (>| 

<102> >y-7l ^Alo^joll ^^]^^ o\:i^vyz]]^^ ^Tfllsq-Ajo]!^ LBA4404 (Hoekema, A. 

et al.. 1983. Nature. 303. 179-181)# 50 mg/ ^ ^ ?>M-t3l-ol o] YEP «fl;^l 

(1% SS. 1% 0.5% NaCl)o1lAH ODgoo ^^^^l 0.80] ^ Tffl7?>^l Bfl ^J^]- 

^C^. oj^Tll yfl'y^^ o>a^^^tile]^# 200 iiMH] o>^fl:£Alel^ (acetosyringone)# 
^7l-t> 1/2 MS yfl-XjollvH 22 "C , 150 rpm^^ 2^1^ ^oj- ^s. Bfl of e]-^ t^- . a^^Jl M" 
, ^^^^ nlM:£^>:£^ ^1-^ "#^1 22°C, 150 rpm^^ 10^^ 

yfl^y^^l-Sl^. A"^ l^^l yfl^y^ Ufl;^l (coculture medium: MS. lAA 1 

IX M, >llol-B^ 10 iiM. ^3^3 3%. oM^l:£-^l 200 yM. 0.7% o>7l-) ofl ^14>^>o^ 2 

yfl^y^^}^!^. ZL'^JL ^fl^S]- BflT^l (regeneration medium: MS, lAA 1 

IX M, Ailoj-B^ 10 IX M. ^3^3 3%, (cefotaxime) 350 mg/jfi , ?>M^t]l-ol^ 50 

mg/^ , 0.7% o\7\)^ 3^Dl-i^ ^ ^>^^1 ^li^^>S^i=+. ^1"^ M" 

-2.^ -^y^^ T^-^l ?l-M-fl-ol>y o] ^7]-^ TS] Ufl;^l (rooting medium: 

1/2 MS, lAA 1 IX M. 3% ^3^3. ^l-u^nj-o] >y 50 mg/ ^ , 0.7% op})©!]^! 

i^^l "^^^f^^fl-l- ^^^>Si^. ^^o] 
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<103> 3 :§-crfl MdMADS14 -^^^1"^ ^^il^l^ 

^ ^T]fl7> ^S^^l ^#=1 ^S|l^. MdMADS14 -^^-^># 

^ B\9} y^o] j^PTE ^^A^ PCR# #5fl ^01*1-0^^^ MdMADS14 



<l04><^Alofl 5> ^^^^ ^§^1 Ulofl>H^ MdMADS14 -n-^>^>^ 

<105> >y-7l ^Aloll 4011^^ MdMADS14 ^^A'A ^^il^l^ n 

^^^^1^ ^^^l-o^ ^^^11 i^^Hl^^^ MdMADS14 

<106> ZL MdMADS14 ^^A^ ^^il^l^ S^fl^^loflA^ ^ 
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<107> ^^^^^^]S] T^Tllig ^7]^ ^ JZ^'^^ioll Jl^^>JZ 

^Bfl (plastic embedding)^ 7 /m^I 3^1^ ^S^- #^0]!^ 0(Toluidine 
blue 0) Ajofo^^ ^ ^ ^^^1-^ ^1-^1^. 

<108> 3 ^2}, 9bil- :£ 9co11 ^A]^ B}S} :Qo] viW^S] ^^^ol ^7] $71^011^1^ 

^ SiS^l^. :^t>. MdMADS14 ^^7.\9] Al °.^:]]o1lA^ 

^ 3711^^1 oil A] c}^ S^^ol M-^U^til , ^^^S^^fl lollA^^ ^Tifl^ 

^ ^ol^l^ ^>i3 #^>^ ^"i^ol ^^^SiJZ. 2o11^H^ $i|>^ol izf^^^ 

^?1-S]J1 ^J^SjgJt^-. 3ollAH^ ^^^^^ 

tH^l^ ^>7l i^i^. 

<io9> :£ 10 ^ :£ iioil ^o] ^^^si-^:]] ^^n^ >^l7io] 

ol ^^^^ S^^ol . ol^ TO >lli:fl ^i^F oj-i^ e]^ Tl >ll i:fl ol] a] 

MdMADS14 ^^7.\7\ ^^^S^^fl lo^ #^>1- 25711^ ^^t> ^ 10^ ^oj- 

71^1- Al^uq-. ^ * 211 HS]!^^ oil #Ol§ ^VJ7 5^7} 25 

"COll^H Bfloj^ e>^l^. ^7.\7\ ^o\^^ 717}^ Zl-Zl ^^^M ^-^1 n 

^1^. a 12-2} 13011 ui-if ^o] ^7^>°i ^^^i--^ i 

56-34 



S 10]] M ^^]^ MdMADS14 -n-^^P> ^^^^ 1^ #^1"^ 

^^opl^ol 1.77^o]i:il ylsfl ^^\^ #^>-2l ^opl^V^ 3.8^ vfl^l 

4.4^ ^^^o^i^. ^^3-^^^ Si]>S #^>^ 

ol 50% ^711 M-^^M- ^^^^^n] %-^\ ^ol-#-^ 100%ol ^S.^ M-^i^. ol 

T^voj-^oi 80-90% ^^o]jz\. 

<111> [Sl 1] 





(T2) 


y 1 ^ ^ g S-^il 

^^Kl^f) 


y 1 ^ ^ g g-Til 






1.77^ 


4.4^ 


3.8^ 


4 Ul^l 5^ 




100% 


52% 


50% 


80 90% 



<ii2> MdMADS14 ^zfT^v^A]?] ^^^sj-^fl 2o11.*H^ ^i|>^ o] 5Z}^o^^ ^ 

S^7^]oW B]t:\o^ ^^^^ol ^^^^ ^?>^f>1 yltflsfl-^l^ S^^ol L4El-i^JZ #-^>^^ 
ol 1^+^^^^ (parthenocarp fruit) 7]- ^^i:^^. 

<113> aS^JZ. MdMADS14 -^^^1-1- ^zfT^^A]?] ^^^S^^^j 3o11y«H^ 
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M-E^-u)-^ ^^1"^ y]^?]- ^^-l- i^l^ (Charles Ampomah-Dwamena et aJ, 2002, 130: 
605-617). TM29 ^^1-^-21 ^7] ^ "^v^^^ #^^1 ^^^^ ^ 

o}^j7 i^^^^IJfl- ^^^>^ M-^i^ll^. ^^^^^1] 3o\]^^^ 

yfl^7l- i^^o] o>^j7 ui^>y-^oi ^^^^o] ^g7^ ^^M^^W- ^^^>^ ^# # 

^ SiSJtq-. MdMADS14 ^^7^^^Ji] so\]^^ TM29 -n-^^>^ ^ 

UgS] ^n] RNA# A>-g-^l-o^ RT-PCR^ ^ ^# TM29 #^^1-^1 

^^fl Ai-g-tl H^olDl^^ ^H^i^i:^ 19^ ?l^fl^^ ^«J"%^ H^l^olDl ^ ^H^^:^ 20 



<114> PGR Hj-g--^ ^^^>§ol ^l^^-2.^ ^^>^1-^ €^^>f^ 3 i^oll^H 

^o] MdMADS14 ^^7.\7\ ^"Q^^ ^^^^n]oWM TM29 ^^7.\9] ^^o] <^7^]^^ 



<ll5><^Aloll 6> MdMADSie ^^7\7\ ^^^^ ^#^1^ ^ ^#^1 

^ MdMADSie ^^^>^ 
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<116> >y-7l ^Ajoll 16]]^] Al-3Z}^«-El ^S]*> MdMADSlG Sf]"^>^ DNA^^# 

Pst ^ Hindm^ ^^?> . ^^?> 51:^^ pBluescriptSK (-) ^^t] 

(Stratagene. USA) ofl ^^^f> . o] § t\A] BamH % Hindm.^ ^^^\^ ^oi(fiil 
injAj^tq-. ^E^Jl pRTL2 (Restrepo, M. al.. Plant Cell. 1990, 2: 987-998) 
# ^^^> MdMADSlG -n-^^># >l H ^^"^^l-^i^. ^^^^ ^fl 

^tJ"^ MdMADSlG ^^7^7} ^^^^^^ #f>l^> #f>l^> 

^^^#-§- ^tjo] pCAMBIA 2301 (GAMBIA, Australia) '^^^o\] 
^l-^c^. ^^^?l--§- pCAMBIA 2301 35S mS{nopal/ne 

synthase) d] vi] o] tjl- 7l-^lJi ^^n^ -^^^1-^ NPTff {neomycin 

phosphotransferase) ^^7.}^ 7\7.]jl 7\'C\^\o]a^ 7^^^^% 7\7\] t>i^ . ^l^^l 

MdMADSlG o] ^^>%>^^ ^^^^ #S]-^T]1:B# " pMdMADSlG ' o] e^- ^ ^ ^j- 

^Jl, MdMADSlGo] <^^>%>^^ ^"^^ ASi^ ' pMdMADS16-R ' o] s]- ^ ^ ^> 

^1^. ZL'^Jl oj-a^^l-tilS^^ ^nHsq-Ajoil^ LBA4404 (Hoekema, A. et al.. 1983, 
Nature, 303, 179-181) ol] ^j-q-nj-o] >y ufl^lofl^^ ^7] ^fl^*]" #Sl-:iDl:B 

pMdMADSlG ^ pMdMADSlG-Rol ^^^^>^1=+. pMdMADSlG 

oil 2004id I'S 30<^7.1-^ (^^1^ J: :KCTC 10589BP) 
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<117> ol<>|A^ ^7] 30]] M t^ll-^^St^l-J^oll 

^^]^^. #5^fl ^il^>^ MdMADSie -^^^1-^ ^^il^l^ 

oIl^H^ 18011 ^X\^ B\S} ^>ol MdMADS14 -^^^1"^ ^^il^l^ 

nl-^>7l-;^l^ ^^^fl^l- i^tq-. ol# #511 MdMADS14 

MdMADSie -^^^1- ^-f-^^^ ^^fl^l" ^S^t;! 

^ 01 cH rj- 

<ii8> MdMADSie ^^^^1^ -^#^^lt>ll^H^ 27l-;^l°l s 

^^o] M-E^^i^^dl oje^ S^^^-^ MdMADS14 -n-^7,># ^^^A]?] ^^^^^^s] ^ 
^^iq- ^^1^1-^ S^^ol^i^. ^^1, 19^11 MdMADSie-^^^>l- 
Ilfi^v^Al?] ^#011^1^ MdMADS14 ^^^^^1^ ^^^l^^fl loll A] ^ 

<119> MdMADSie ^^^\^ ^^^^ ^#^11o11>|:£ 20O11 

MdMADS14 -n-^^l-S- ^^^^^1^ 2^ S^^^f ^^1^>^ ^o]^jz\ . 

<120> >y-7l ^Alo^l^ :§-efl MdMADS14 MdMADSie -n-^^>^ ^fl-r" ^^^^ 
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^ ^ ^"^M , ^ ^>^^^E1 ^S^^ MdMADS14 

MdMADSie ^1^-^ MADS ll^ ^ 
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1] 

^^^}. MADS-«>:il- ^^^>^ SlJ^>^ ^H^^:^ 2S ^'l^fl^^ ^ 

2] 

^il S^^^>^ ^^^tl. 

3] 

S^^^l-^ ^^^^t] pMdMADS14 (^^1^ J: : KCTC 10588BP) . 
4] 

^l]"^]-^ ^^^t] pMdMADSie (^^i^i J: : KCTC 10589BP) . 
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^il 5%>°] ^^^^1^1- ^^yfl^o^ ^J-^^^ ^^3fl ^ 

8] 

S^-ol^S]-^, illH^^Hl, i^>H^Sl-r^:, ^^iZ^^^^l]- , £1] u| <^ e^-o] 
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oN*> ^VAlAl^^ ^^1^^^ ^^^^ ^#^^1. 

9] 

^ :^^izf-^ol ^jolH]^ ^^^^ M-^Lfl^ ^# ^^^^ ^1-^ 

10] 

1) ^^11 ^ #^1- ^^"i: -n-^^>l- itJ-^l-^ ^^^^til- T^T^l : 

2) ^7] ^i-^^t-il- o>3^iii-t|le]^oii uf^j: 

3) -^7] o\-i^^i,]\^^ii} ^^afl^T=^>o^ ^7] 

4) ^>7i Ai^^fl^^ 3i^n'i}t}o^ 7w^s}t\^ ^^^\^ ^# 

[^^%> 11] 
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20] 

MdMADS14 MdMADSlG ^l^^*^^ 




<110> Dongbu Hannong Chemical Co., Ltd. <120> Fruit and seed development regulating gene < 
130> 4P-02-37 <160> 20 <170> Kopatentin 1.71 <210> 1 <211> 1065 <212> DNA <213 
> Malus domestica <220> <221> gene <222> (1).. (1065) <223> Malus domestica mRNA for 
C-type MADS box prote i n (MdMADS14) <400> 1 acccacttcc cacttctgca attcttcctt ccggttgcca 
agtgcaaccc caaaagaaaa 60 actcaaagtc aagaactaac agaaagagcc acaattcatc tattttgagg 

ggtttttgcc 120 atttttcatc cttgtaacaa tggagttcgc aaatcaagca cctgagagct ctacccaaaa 

180 aaaattggga agaggcaaaa ttgagattaa gcggatcgaa aacactacca atcgacaagt 240 caccttctgc 

aaacgccgca acggattgct taagaaagcc tatgaattgt ctgttctttg 300 tgatgctgaa gttgctctta 

tcgtcttctc cacccgtggc cgcctctatg agtatgctaa 360 caacagcgtt agagcaacaa tcgacaggta 

caaaaaagca tgcgctgatt ctacggacgg 420 tggatctgta tcagaagcta acactcagtt ttatcagcag 

gaagcatcaa aactgcgaag 480 acagatccga gaaattcaga attcaaacag gcatatactg ggggaatccc 

ttagcacctt 540 gaaagtcaag gaactgaaaa acctagaagg aagattggag aaaggaatca gcagaataag 
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600 atccaaaaag aatgaaatcc tgttttctga aatcgaattc atgcaaaaga gggagactga 660 gctgcaacac 

cacaacaatt ttctgagagc aaagatagct gaaagcgaga gggaacagca 720 gcagcagcaa acacatatga 

ttccgggaac ttcctacgat ccgtcgatgc cttcgaattc 780 gtatgacagg aacttcttcc ctgtgatctt 

ggagtccaat aataaccatt accctcgcca 840 aggccagaca gctctccaac ttgtttgaaa tgctggactg 

ccgtctgatg ttcttctatc 900 catatcctct gatctgtctt cataaatcta tgagataatt gacgttgtag 

tttttatgta 960 tatgggagaa ccagtttgct catgttctcc ataatatata tatgtgtgat gatggacccc 

1020 aattctgtga taacatatat agtaaatttt attttctcac cccga 1065 <210> 2 < 
211> 876 <212> DNA <213> Malus domestica <220> <221> gene <222> (1).. (876) <223> 

Malus X domestica AGAMOUS-like protein mRNA, complete cds (MdMADS16) <400> 2 

gcaattcttc cttcccgttg ccaagtgcaa ccccaataga aaaactcaaa gtcaagaact 60 agctaacaga 

gaaaaccaca attcatcaat ttggaggggt ttttgccatt tttcatcctt 120 gcaacaatgg agttcccaaa 

tcaagcaccc gagagctcct cccagaaaaa attgggaagg 180 ggcaaaattg agattaagcg gatcgaaaac 

actacaaatc gacaagttac cttctgcaaa 240 cgccgcaacg gattgcttaa gaaagcctat gaattgtctg 

ttctttgtga tgctgaagtt 300 gctcttatcg tgttctccaa ccgtggccgc ctctatgagt atgctaacaa 

cagtgttaga 360 gcaacaatcg acaggtacaa aaaagcatac gctgatccta cgaacagtgg atctgtttca 

420 gaagccaaca ctcagtttta tcagcaggaa gcatccaaac tgcgaagaca gatccgagaa 480 attcagaatt 

caaacaggca tatactgggt gaagctctta gctccttgaa cgccaaggaa 540 ctgaagaacc tagaaggaag 

attggagaaa ggaatcagca gaataagatc caaaaagaat 600 gaaatgctgt tttctgaaat cgaattcatg 

caaaaaaggg agaccgagct gcaacaccac 660 aacaattttc tgagagcaaa gatagctgaa aacgagaggg 

aagagcagca gcatacacac 720 atgatgccgg gaacttccta cgatcagtca atgccttcgc attcttatga 

caggaacttc 780 ctcccagcgg tgatcttgga gtccaacaat aaccattacc ctcaccaagt ccagacagct 

840 ctccaacttg tttgaaatgc tggactgccg tctgat 876 <210> 3 
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> first forward degenerate 
primer <220> <221> misc_feature <222> (1) . . (20) <223> 6th, 12th, 15th nuc 1 eo t i de 'n' 
represent inosine <400> 3 aaycgncarg tnacnttytg 
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20 <210> 4 <211> 19 <212> DNA <213> Artificial Sequence <220> <223> first reverse 

degenerate primer <220> <221> misc_feature <222> (1).. (19) <223> 3th, 12th and 15th 

nucleotide 'n' represent inosine <400> 4 tcngcgatyt tnshnckna 

19 <210> 5 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> second 
forward degenerate primer <220> <221> misc_feature <222> (1).. (20) <223> 9th and 18th 
nucleotide 'n' represent inosine <400> 5 aaraargcnt aygarytntc 

20 <210> 6 <211> 36 <212> DNA <213> Artificial Sequence <220> <223> third forward 



primer <400> 6 tctagaacta gtggatcccc cgggctgcag gaattc 



36 



<210> 7 <211> 27 <212> DNA <213> Artificial Sequence <220> <223> third reverse 



primer <400> 7 atccactgtt cgtaggatca gcgtatg 



27 



<210> 8 <211> 28 <212> DNA <213> Artificial Sequence <220> <223> forth forward 



primer <400> 8 ggctgcagga attcggcact aggcaatt 



28 



<210> 9 <211> 26 <212> DNA <213> Artificial Sequence <220> <223> forth reverse 



primer <400> 9 gcaagcttat cagacggcag tccagc 
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<210> 10 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> MdMADSH 

forward primer <400> 10 gggaacagca gcagcagcaa a 

21 <210> 11 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> MdMADSH 

reverse primer <400> 11 ctccaagatc acagggaaga a 

21 <210> 12 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> MdMADS16 

forward primer <400> 12 tgaaaacgag agggaagagc a 

21 <210> 13 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> MdMADS16 

reverse primer <400> 13 caagatcacc gctgggagga a 

21 <210> 14 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> ACTIN 

forward primer <400> 14 cgatggccaa gtcatcacaa t 

21 <210> 15 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> ACTIN 
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reverse primer <400> 15 tctcatgaat gccagcagct t 

21 <210> 16 <211> 249 <212> DNA <213> Artificial Sequence <220> <223> 
hybridization probe <400> 16 atgcaaaaaa gggagaccga gctgcaacac cacaacaatt ttctgagagc 
aaagatagct 60 gaaaacgaga gggaagagca gcagcataca cacatgatgc cgggaacttc ctacgatcag 

120 tcaatgcctt cgcattctta tgacaggaac ttcctcccag cggtgatctt ggagtccaac 180 aataaccatt 

accctcacca agtccagaca gctctccaac ttgtttgaaa tgctggactg 240 ccgtctgat 

249 <210> 17 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> NPT II 
forward primer <400> 17 gaggctattc ggctatgact g 

21 <210> 18 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> NPT II 
reverse primer <400> 18 atcgggagcg gcgataccgt a 

21 <210> 19 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> TM29 forward 
primer <400> 19 gatgctgaag ttgctctact eg 22 
<210> 20 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> TM29 reverse 
primer <400> 20 ctctagaggt tggaagaaac cc 22 
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